Background: Systems Thinking (ST) has recently been promoted as an important approach to health systems strengthening. However, ST is not common practice, particularly in Low-and Middle-Income Countries (LMICs). This paper seeks to explore the barriers that may hinder its application in the Eastern Mediterranean Region (EMR) and possible strategies to mitigate them. Methods: A survey consisting of open-ended questions was conducted with a purposive sample of health policymakers such as senior officials from the Ministry of Health (MoH), researchers, and other stakeholders such as civil society groups and professional associations from ten countries in the region. A total of 62 respondents participated in the study. Thematic analysis was conducted. Results: There was strong recognition of the relevance and usefulness of ST to health systems policy-making and research, although misconceptions about what ST means were also identified. Experience with applying ST was very limited. Approaches to designing health policies in the EMR were perceived as reactive and fragmented (66%). Commonly perceived constraints to application of ST were: a perceived notion of its costliness combined with lack of the necessary funding to operationalize it (53%), competing political interests and lack of government accountability (50%), lack of awareness about relevance and value (47%), limited capacity to apply it (45%), and difficulty in coordinating and managing stakeholders (39%). Conclusion: While several strategies have been proposed to mitigate most of these constraints, they emphasized the importance of political endorsement and adoption of ST at the leadership level, together with building the necessary capacity to apply it and apply the learning in research and practice.
as interventions need to be developed and assessed on effectiveness and cost-benefit ratios (4) . The World Health Organization's (WHO) Alliance for Health Policy and Systems Research has promoted ST as a strategic approach for health systems strengthening with a view to accelerating progress to achieve global and national health goals (5) . However, health systems strengthening is complex, partly because there is no common understanding of what it means, what it involves, and what the most suitable approaches to strengthen health systems are, especially in Low-and Middle-Income Countries (LMICs) (6, 7) . Moreover, despite increasing examples of why health policies have failed to achieve their targets due to the way policies were designed or implemented (8) (9) (10) , actions to address these recurring phenomena and learning from the past are very slow, particularly in LMICs (1, 11, 12) . Following the World Health Report (2000) , health systems are defined as the people, institutions and resources, arranged together in accordance with established policies, to improve the health of the population they serve, while responding to people's legitimate expectations and protecting them against the cost of ill-health through a variety of activities whose primary intent is to improve health (13) . Health systems share the characteristics of complex adaptive systems (1, 5, 11, 14) . "Complexity" arises from health systems' interconnected parts and "adaptivity" from their ability to adjust and change in ways that are unpredictable and uncontrollable (15) . They are constantly changing, sensitive to pre-existing conditions, self-organizing, and governed by feedback and the actions and reactions of health systems actors. Due to all of these characteristics, it is often difficult to develop apriori an effective policy without understanding health systems, making systems "policy resistant", especially when actors within systems have competing goals (5) . As such, taking into account the interconnectedness and relationships between the different components and stakeholders of health systems is important to achieve the desired changes and goals (10, 11, 16) . ST has been long used in other disciplines such as in business, engineering, and physics to offer conceptual and methodological approaches to think through and understand how complex systems respond to the introduction of new policies or events (2) . It provides an approach to problem solving that views problems as part of a wider dynamic system (5) . It therefore requires a deeper understanding of the behaviour of complex adaptive systems in designing, evaluating and implementing health policies to maximize health and health equity (16) . Several suggestions have been made for making ST concepts a common practice in the health field, though mainly derived from high-income countries (1) . They included revisiting traditional funding categories to explicitly encourage a more integrative, systems-based view of financing; supporting diverse networks by encouraging collaborations and partnerships that span traditional disciplines and perspectives; and addressing political and social factors that influence the use of ST such as bureaucracy, people's fears (e.g. apprehensions about job loss), conflicts in mandates and governing rules among organizations, and factors in academic environments that may limit adoption of systems approaches (1) . Given the increased recognition of the importance and relevance of ST for strengthening health systems in LMICs in recent years, expressed by the 2009 WHO publication (5) and other recent publications on the topic (3, 9, 17, 18) , and using the EMR as a case study, this paper seeks to gain a better understanding of: 1) how ST concepts have been received and used by health systems stakeholders including policy-makers such as senior officials in the Ministry of Health (MoH), researchers and other stakeholders such as civil society groups and professional associations, particularly in LMICs in recent years; 2) what in their view are the key enablers and barriers that may support or hinder its wider adoption in health systems research and practice; and 3) what are the possible strategies to address the perceived constraints. Despite the diversity in countries of the region with regard to income, development, health and environmental conditions, most countries from the EMR are classified as LMICs. Health systems of most countries in the region share the basic characteristics of LMICs, including substantial healthcare burden, limited financial resources, weak government institutions, reliance on external sources of funding (e.g. donations), shortages in the health workforce and weak human resources management systems. Additionally, several countries from the region face political upheaval and social unrest and the health sector in these countries is dominated by emergency-oriented activities (19) . As such, studies from the region would help provide important insights to inform research and practice on ST approaches in other LMIC settings.
Methods
A survey consisting of open-ended questions was conducted with health systems stakeholders including policy-makers, researchers and other stakeholders from ten countries from the EMR: Algeria, Bahrain, Egypt, Iraq, Jordan, Lebanon, Oman, Palestine, Sudan, and Yemen. The questions were guided by the principles laid out in the 2009 WHO's Alliance for Health Policy and Systems Research report on "Systems thinking for health systems strengthening" (5) . The survey questions covered the following issues: what policy-makers, researchers, and other stakeholders perceive the meaning of ST to be and its applicability in addressing health systems issues in their country; how ST principles differ, if any, from their usual practice in designing and evaluating interventions; in their view, what the main challenges and enablers to using ST in health systems research and everyday policy-making are; what strategies can be used to enhance its use in the context of their country's political, social and economic environment; and whether there are needs for specific tools to enhance its use in the region. In addition, respondents were asked to provide an example where ST was used for addressing health priorities in their country, and another example where ST was not used but was needed, see Appendix 1 for the questionnaire. The survey was originally developed in English and translated to Arabic by a professional translator. Questions were backtranslated to English, minimal differences were detected. The questions were then pilot-tested with a health systems and policy researcher from the region who provided input on survey questions and helped to ensure face validity of the survey. Following the pilot, probing examples were added to questions and changes were made to the English and Arabic wording of questions to further clarify the meaning to policymakers, researchers and other stakeholders from the region.
Participants were selected using purposive sampling. The target sample size ranged from eight to 15 participants from each country. A sampling frame was established to determine the selection criteria for respondents. It was adapted from a similar tool (20) that was used in previous studies in the EMR (21, 22) . The sampling frame covered persons occupying positions corresponding to the six building blocks of the health system, as defined by WHO: service delivery, health workforce, health information, medical technologies, health financing, and leadership and governance (23) . It included the following categories: 1) policy-makers from different settings at the national level, such as senior officials (i.e. elected officials, political staff, or civil servants) in the MoH and other healthrelated ministries; 2) other stakeholders including managers in civil society groups; Non-Governmental Organizations (NGOs); professional associations; donor agencies; and 3) researchers from the MoH, national research institutions, and universities. Policy-makers' and other stakeholders' names and corresponding emails were identified by performing a thorough internet search of the websites of MoH, NGOs, and professional associations. The compiled lists were validated by members of the Evidence Informed Policy Network EMR (EVIPNet EMR) -an established social network that encourages the use of evidence in the policy-making process in each of the study countries. This approach was successfully used to identify policy-makers and other stakeholders in previous studies from the region (21) . Researchers were identified from a database for health systems and policy researchers from the EMR (22) . The database was compiled through a search of corresponding authors who had published health systems and policy research articles in the EMR between the years 2000 and 2008, in local or international journals. The search strategy was conducted on Medline and Embase and was developed to optimize sensitivity and specificity (24) . Respondents were targeted by email to request their participation. If they agreed to participate, they were sent another email with a brief overview of ST, its main concepts and relevance for health systems, in both Arabic and English, as an excerpt from the report in addition to the questions to sensitize respondents on the topic, see Appendix 1 for the questionnaire. The survey was administered in one of two forms, as an interview by phone or face-to-face or as a selfadministered questionnaire, when neither phone nor faceto-face interview was feasible or when it was the preferred option by the respondents. The questionnaire was identical, with clear instructions included in the written form. In the case of no response to the invitation email, a single reminder was sent two weeks after the initial invitation. Given the well-documented advantages of using phone interviews in qualitative research, including cost-effectiveness in terms of time and money, minimum disruption to respondents, flexibility, as well as comparability with face-to-face interviews (25, 26) , this was the most prevalent approach for data collection (58%), followed by self-administered questionnaires (24%) and face-to-face interviews (18%). Previous studies demonstrated the comparability of interviews with written surveys (27, 28) . Additionally, we did not notice differences between the responses provided by these groups. Furthermore, respondents in written surveys included examples, explanations and justifications to support their answers, as did respondents in face-to-face or phone interviews. During the interviews, responses were recorded by extensive note-taking. Responses were then entered by the interviewer the same or next day in order to ensure accuracy of transcribing data as delay in transcription can affect the quality of the data, for example by misreading handwritten notes (25, 29) . Upon their request, interviewees were provided with a transcript of their responses for verification; minor corrections were made to the transcripts. Responses collected through self-administered questionnaires were directly appended to the same dataset. Microsoft Excel was used for data entry and analysis. Thematic analysis was conducted. Themes were identified based on the study objectives and survey questions. The findings were brought together in a spreadsheet to better manage the data. First, open coding was conducted, whereby findings were broken into chunks that relate to different concepts or ideas. In this stage, the concepts or ideas were applied to the data by annotating the transcripts with colour codes to distinguish the different concepts embedded in the data. Axial coding was then conducted, which involves organizing the emerging concepts into the appropriate themes (30) . Recurring concepts and emerging patterns across respondents were then analysed. The frequency (percentage) of respondents mentioning the concept was reported. Illustrative quotations were identified to support the narrative description of the themes. Coding was conducted by one research team member. The analysis process was iterative; preliminary findings were discussed among research team members and further refinement of the analysis was conducted thereafter.
Results
A total of 62 respondents participated in the study out of 153 invited to participate with a response rate of 41% and ranging from 17% to 100% per country. Of the total, 23% were from Lebanon, 16% from Jordan, 13% from Iraq, and 11% from Egypt, see Table 1 . Policy-makers represented 60% of the respondents, followed by researchers (27%), other stakeholders (7%) and four respondents with mixed affiliations (7%): two policy-makers who also work as researchers and two policy-makers who at the same time hold positions at a donor or international organization. Fifty percent of the respondents were females and 50% were males. The average years of experience for participants in their domains was 16.7 ± 9.8 years.
How Systems Thinking (ST) concepts were perceived and use?
Overall, respondents had a good general understanding of what ST means, although two (3%) were first introduced to the term through our study. Box 1 illustrates how ST concepts were commonly described by respondents. Respondents acknowledged the advantages of using ST concepts in their respective domains. Particularly, they pointed out its potential for strengthening health systems through identifying and understanding health systems challenges from a systems perspective, taking into account the components of health systems and the relationships and interactions between them. Respondents also stated that ST could help health systems planners and implementers to anticipate how health systems may be influenced and how they may react to interventions. They pointed out that ST could also strengthen communication across different health systems stakeholders, which would minimize resistance and enhance ownership of interventions. At the same time, policy-makers, researchers and other stakeholders alike had misconceptions and conflations between applying ST concepts and tools and general good management practices. For example, several respondents (17, 27%) inferred that the "10 steps to applying ST" proposed in the WHO ST report (see Box 2) were synonymous to adopting and applying ST approaches and tools, while they are simply guiding steps for a comprehensive, systematic and iterative process for incorporating and applying ST concepts in research and policy-making. Box 3 illustrates some of these misconceptions. Only three respondents (5%), including a policy-maker, a researcher, and policy-maker with a position at a donor agency, identified applications of ST in designing or implementing health policies in their country (see Box 4 for examples), whereas most (41, 66%) reported that the current approach for designing and implementing policies looked at the health system through its individual components but did not look at the relationships and interactions amongst these components. Furthermore, nine policy-makers (15%) described the current approach to designing and evaluating interventions to be reactive rather than proactive, as demonstrated by a policy-maker from Iraq:
"The current thinking depends on reactively finding solutions to health systems problems and usually the mechanisms set are unclear and imprecise". When asked about the extent to which the "10 steps to ST" that were proposed in the WHO report were reflected in current practice the answer was mixed, most respondents (30, 48%), policy-makers, researchers and other stakeholders alike, suggested that the steps related to the design of interventions were more commonly used than those related to their Box 1. Illustrations of how ST was described by researchers and policy-makers from the EMR: • evaluation, although some policy-makers and researchers (7, 11%) implied that these steps were conducted in a superficial way as reflected in the following quotes: "Although steps [related to] evaluation are undertaken, they are mostly superficial and non-scientific" (Policy-maker from Jordan).
"At the national level, the health plan utilized steps 1 to 4 [on the design of interventions] but not in a systematic way. Stakeholders were convened and they brainstormed; however, they did not map and conceptualize effects of the intervention in the health system [in Palestine]. They also did not apply the ST approach systematically to examine relationships across components of the health system"
(Researcher from Palestine). While most respondents (38, 61%) perceived the "10 steps" to be a practical way to institutionalize ST concepts in research and practice, they emphasized the need for more accessible and practical guidance, including information about the available ST tools and approaches that can be used for the different steps, which would highly encourage their use. This was a common perception among more than half of the respondents from each domain.
Key barriers and enablers for applying System Thinking (ST) in research and practice and possible strategies to overcome barriers Building capacity and awareness
Around half of the policy-makers and half of the researchers mentioned the lack of policy-makers' awareness and understanding of ST's main principles, tools, and added value (29, 47%) and the limited capacity to apply its principles and tools (28, 45%) as important challenges to wider applications of ST concepts, see Table 2 . Specific examples of capacity gaps included the lack of skilled human resources in designing new interventions, understanding the complexity of health systems and how to think about and take into account the relationships and interactions across different components of health systems. However, it was perceived that both policymakers and researchers would be interested to learn about ST and how to apply its concepts and approaches in their country, if the opportunity arises. Another related challenge is the lack of well-functioning health information systems and good quality data that can be used in designing and evaluating interventions (10, 16%). Respondents (20, 32%) also felt that strengthening the existing health information system and health systems research is feasible, if dedicated efforts are directed to do so. This was mentioned by around one third of the policy-makers and one third of the researchers. Political context was also seen as an important factor by respondents from all domains alike, where efforts to build capacity and awareness among policy-makers may be hindered by competing political interests, lack of accountability at the government level, lack of political stability in the region, and the high turnover at the government level, see Table 2 . Among the most commonly suggested strategies to overcome these barriers were: building capacity in using the relevant concepts and tools (47, 76%) and creating opportunities to sensitize and build awareness among various health systems stakeholders about the relevance and usefulness of ST in solving health systems problems (32, 52%). These strategies were mentioned by the majority of the policy-makers and the majority of researchers. Other suggestions included incorporating ST in graduate public health and health policy programs and creating opportunities for exchanging experiences and learning from other countries where it is applied. For example, a policy-maker and a researcher suggested shadowing experienced professionals in order to build their capacity in applying ST concepts and tools in designing and evaluating interventions. Additionally, presenting policy-makers with examples where ST was used and made a positive difference was also mentioned as a potentially powerful approach to convince policy-makers and other stakeholders of the value of ST (8, 13%).
Funding and sustainability
A common perception among respondents was that the adoption of a ST approach was costly. Half of the respondents identified the lack of financial resources and reliance on earmarked external resources as a major barrier to adopting a ST approach and building the capacity to apply it, especially for evaluating the impact of new policies and programmes (33, 53%), see Table 2 . As a policy-maker from Palestine explained:
"Funding agencies require capacity-building and evaluation as part of funding criteria for projects, but they do not usually provide funding for these components. [Funding] is only provided for designing and implementing the intervention". As an alternative to overcome this challenge, some respondents (36, 58%) suggested leveraging funding from local sources, including country offices of international organizations that may be willing to invest in providing technical and financial support to wider application of ST principles and approaches. This strategy was suggested by more than half of the respondents from each domain.
Coordinating and managing partnerships
Coordinating and managing conflicts in mandates, opinions and interests of various stakeholders (24, 39%) and ensuring their active involvement and support (9, 15%) were some of the main practical challenges to applying ST. Respondents also highlighted the value of acquiring new skills such as
Box 4. Examples of how ST was applied in Lebanon
The following two quotes illustrate how a ST approach was used in implementing policies for generic drugs and tobacco control in Lebanon: effective ways of convening health systems stakeholders to brainstorm, conceptualize and redesign interventions to maximize synergies. To overcome these challenges, they suggested that involving health systems stakeholders early on in the intervention's design phase and throughout the implementation process, agreeing on common goals, creating incentives, and establishing channels of communication, networking, and sharing of information may all contribute to better interaction and increased mutual benefits and interest.
Discussion
To our knowledge, this is the first study to elicit the views of various types of health systems stakeholders in LMICs on the use and relevance of ST for health systems in their settings. Although limited to the EMR, the inclusion of a diverse range of respondents from ten countries in the region can offer valuable insights for other countries with similar characteristics and context. Our study showed that while there is general interest and acknowledgement of the relevance and value of ST for health systems research and policy-making, experience in applying it has been limited in the EMR. This finding is confirmed by recent studies that found very few practical experiences from LMICs (3, 11, 12) . The Alliance for Health Policy and Systems Research has been supporting various activities to build capacity to apply ST concepts and tools, with the objective of promoting wider use of the available methods that are applicable in LMICs (3, 31) . Furthermore, few respondents seemed to have a good grasp of what ST means and what the related concepts and tools are. However, despite sharing the overview on ST with respondents prior to the survey, misconceptions were noted where many respondents seemed to conflate applying ST tools and approaches (e.g. system dynamics modelling, social network analyses, concept mapping) with adopting good strategic management approaches or with undertaking the "10 steps to applying ST" proposed in the WHO 2009 report (5) . Perhaps a factor that should not be underestimated is the language barrier, where the relevant literature and media for exchanging information are mostly available in English. Creating opportunities to sensitize health systems stakeholders about what ST is and how it can contribute to strengthening health systems, in appropriate language and format is, therefore, an essential step towards its wider adoption and use, as suggested in this study and as highlighted on several occasions (1, 5, 12, (31) (32) (33) . At the same time, findings showed that there exists willingness among policy-makers, researchers, and other stakeholders to support novel approaches to strengthening health systems, including the application of ST principles and approaches. The recent changes that are unfolding in some countries of the region, such as the Arab uprisings, may have presented a socio-political enabler for the progression towards health systems reforms (34) . However, in order to build on this momentum, this study emphasized that additional efforts by governments, national and international funders, academic institutions and civil society are needed to contribute to the current momentum towards using stronger and more suitable methods and approaches to address health systems issues. Findings emphasized the need for building capacity in using ST tools and approaches. While evidence on what works for effective capacity building on applying ST tools in LMICs is relatively weak (35) , health education leaders on a global level recommended incorporating ST as a core domain in public health curricula and as a competency of health research training (36) (37) (38) . These calls support suggestions from this study to teach ST approaches in public health graduate programs in the region. Effective application of ST may also require additional skills to those usually mastered by health systems stakeholders. For example, one of the core elements of ST is coordinating and managing partnerships, which was a perceived challenge in this study, perhaps due to underlying resistance to change long established norms, habits and assumptions; or lack of appreciation for the advantage and need to build and nurture functioning partnerships and networks (39) . One opportunity to foster learning and collaboration among health systems stakeholders is the Global Symposia on Health Systems Research (HSR). The Second Global Symposium on HSR in 2012 highlighted the increased interest in applying ST and complex adaptive systems methods and tools. What was obvious, however, was the very limited participation from the EMR. Interestingly, a commonly mentioned challenge to the application of ST was the perceived notion of its costliness. While it could be argued that ST per se does not cost anything, lack of funding might interfere with building the technical capacity to adopt a ST approach or funding activities related to convening health systems stakeholders and undertaking rigorous and iterative evaluation efforts. Revisiting traditional funding categories to explicitly encourage a more integrative, systems-based view of financing and reforming the way international funds are channelled to LMICs, for example, by allocating a certain proportion to local institutions as core funding, are possible approaches to address this barrier (1, 32) . Finally, findings emphasized the need to address political and social factors that may influence the adoption and use of ST, such as lack of political support or enabling environment to facilitate and encourage its use. These challenges were also previously reported to limit the use of systems approaches in public health (1) . This is especially important in LMICs, where these challenges are often compounded by competing political interests and resistance to change, which were previously shown to interfere with the use of evidence in policy-making in the region (21, 22) . Findings repeatedly stressed the central role of the government for advancing the application of ST concepts and tools, for example through pushing for governmental reforms or establishing a central body at the government level for the application of ST. Similarly, the need for transformational leadership emerged as an overarching theme for ST strategies in previous studies (36, 40) . Additionally, participatory governance and fostering peoplecentred health systems, through incorporating people's voices in shaping health systems were recently emphasized at the Third Global Symposium on HSR (2014) (41) .
Limitations
This study has some limitations that should be acknowledged. First, given the uneven sample size across countries, one limitation of the study is that only those who were accessible at the time of selection had a chance of being selected (42) . This was probably due to the busy time schedule of participants for conducting the interview in some countries, which we tried to overcome by sending reminders and giving respondents the option to respond by email. Nevertheless, the sample size approached the initial target of interviewing 8-15 respondents per country based on the sampling frame.
Another limitation is the different data collection methods used for gathering the perspectives of key informants. While previous studies demonstrated the comparability of phone interviews to face-to-face interviews (25, 43) and the comparability of self-administered surveys with interviews (27, 28) ; using different modes of data collection could create a potential bias regarding the nature of the responses obtained (31) . However, self-administered questionnaires represented only 24% of the responses and we did not notice any major discrepancies between the responses provided by any group. In addition, it is worth highlighting that this study is mainly exploratory and was not meant to generate any representative findings.
Conclusion
At a time when the entire world is looking at LMICs to strengthen their health systems and make adequate progress towards achieving the Millennium Development Goals (MDGs), it is critical to ensure that efforts to strengthen health systems take into account their complex and dynamic nature (5, 11) . ST has the potential to make big strides in improving the way health systems are functioning, including prospects for more efficient and equitable provision of health services and better health. As the recent political changes continue to unfold in several countries of the EMR, there will be important implications and opportunities for the development of health systems, including whether and how ST concepts can be applied. With several countries moving into post-conflict conditions, the challenges, as well as the prospects, for using ST substantially increase. The hope is to guard against the usual "quick fix" mentality that often dominates, as experience showed in other countries (44) . Instead, with the opportunity to rethink, rebuild and break-free from historical constraints, ST could offer a unique opportunity to reshape the way policy is made and health services are provided.
